A 50-year-old woman presented with rare multiple dissecting aneurysms that appeared first in the anterior cerebral artery (ACA) and shortly afterwards in the vertebral artery (VA). She initially suffered sudden motor weakness in the left lower limb due to acute brain infarction. Angiography revealed diffuse string sign in the right ACA. Conservative treatment resulted in resolution of the deficits. Follow-up angiography performed 1 year later revealed recovery of the ACA stenosis. Fourteen days later, she complained of sudden headache and became comatose. Computed tomography showed diffuse subarachnoid hemorrhage. Angiography revealed a new right VA dissecting aneurysm involving the posterior inferior cerebellar artery (PICA). The orifice of the dissection was not apparent in the operative field and the dissection extended to the median. The patient underwent extracranial right VA ligation, clipping of the proximal PICA, and revascularization between the right occipital artery and distal PICA. Her postoperative course was uneventful and she was discharged without neurological deficits. VA dissecting aneurysms involving the PICA without evident orifice or extending over the median can be treated by extracranial ligation with clipping of the PICA, followed by revascularization.
Introduction
Multiple spontaneous intracranial dissecting aneurysms are rare and constitute 10% of intracranial dissecting aneurysms in Japan. 22, 23) Intracranial dissecting aneurysms in the supra-and infratentorial regions are even more rare, with only one such case. 1) Such aneurysms are an important cause of cerebrovascular disease. We treated a patient with multiple dissecting aneurysms in the anterior and posterior circulation that developed within 12 months. We also discuss treatment strategies for vertebral artery (VA) dissecting aneurysms involving the posterior inferior cerebellar artery (PICA).
Case Report
A 50-year-old woman with a history of hypertension was admitted to our institution with complaints of motor weakness in the left lower limb. She had no history of collagen diseases and her laboratory data was within normal limits. On admission, her consciousness was clear. Neurological examination found mild motor weakness of the left lower extremity. Diffusion-weighted and fluid-attenuated inversion recovery magnetic resonance imaging showed acute brain infarction in the territory of the right anterior cerebral artery (ACA) (Fig. 1) . Cerebral angiography revealed diffuse string sign in the A 2 portion of the right ACA (Fig. 2) . She was managed conservatively and discharged without neurological deficits.
One year later, follow-up three-vessel cerebral angiography showed normalization of the right ACA (Fig. 3) . The right VA and PICA were completely visualized. Left vertebral angiography showed adequate reflux and no evidence of anomaly (Fig. 4) . These findings confirmed the initial diagnosis of dissecting aneurysm of the right ACA. However, 2 weeks later, she again experienced sudden severe headache with consciousness deterioration. Computed tomography demonstrated diffuse subarachnoid hemorrhage (SAH) and emergency angiography revealed a dissecting aneurysm in the right VA involving the right PICA (Fig. 5) . The area of dissection was suspected to extend from the fourth segment of the right VA. The distal VA including the dissection showed strong winding over the median. The right ACA was free of atypical changes. The patient became comatose due to aneurysm rerupture during the examination. Emergent surgery was undertaken. The dissecting aneurysm involved the PICA and the fourth segment of the right VA, so the lateral suboccipital approach was adopted. Trapping of the ruptured aneurysm and revascularization were planned, but the right distal end of the dissection extended over the Multiple Dissecting Aneurysms median and the proximal end was pale to the level of the lower cranial nerve. The distal portion of the dissected side beyond the median excluded the trapping procedure. Neither Doppler ultrasonographic imaging nor echography identified an orifice in the dissection. Therefore, extracranial proximal ligation of the patent VA was performed, with clipping of the PICA and revascularization between the occipital artery and the distal PICA. Doppler ultrasonographic imaging showed the dissecting site was free of flow. Follow-up angiography showed the distal VA contained a spontaneously formed thrombus at the blind end (Fig. 6) . The patient was discharged on foot without neurological deficits 3 weeks after the operation.
Discussion
Only 14 cases of multiple spontaneous intracranial dissecting aneurysms have been reported. 1-3,5,10,14, 16-19,25) The patients were nine males and five females aged from 33 to 65 years (mean 45.9 years). Multiple dissecting aneurysms can appear in the anterior and/or posterior circulation, but 80% of the reported multiple dissections were located in the posterior circulation involving the bilateral VAs, sometimes extending to the basilar artery. Multiple dissecting aneurysms in the anterior circulation or supra-and infratentorial region are extremely rare. A patient first developed ACA dissecting aneurysm, and then de novo VA dissecting aneurysm was incidentally found 20 weeks after the onset of ACA dissection. 1) Another patient had multiple dissecting aneurysms that manifested as ACA ischemia about 6 weeks after initial middle cerebral artery dissection. 10) In our case, angiography obtained 2 weeks before the onset of SAH disclosed no remarkable anomaly of the right VA. The vessel showed adequate reflux, evidence that the right VA had sustained no mechanical damage during the earlier angiography.
The etiology of cerebral dissecting aneurysm can be classified into spontaneous and traumatic causes. A review of the potential precipitating events and risk factors of the dissection discovered no specific causes. 6) Congenital factors, systematic collagen T. Matsushige et al.
diseases, and angitis may be rarely associated with fragile tunica media or defect. Both our patient and reported patients with multiple dissecting aneurysms had no history of trauma, sports, or trivial injury during the period, or specific systematic diseases. The natural course of de novo dissecting aneurysms is also unclear. Some patients presented with secondary rupture of dissecting aneurysms after ischemic onset, or with asymptomatic dissecting aneurysms that were discovered in the course of long-term follow up. Aneurysms may be classified into four types based on their clinicopathological features. 11,13) However, the type may be difficult to discriminate from angiographic study and the time course of each type is still unknown. Our case suggests that, in contrast to saccular aneurysms, some types of dissecting aneurysms may suddenly occur and rupture, manifesting as SAH. Further case accumulation and evaluation are necessary for a better understanding of the etiology, natural history, and prognosis of intracranial dissecting aneurysms.
The posterior circulation includes major important branches and perforators supplying the brain stem, and the appropriate treatment of VA dissecting aneurysms involving the PICA remains unclear. The major problem with VA dissecting aneurysm involving the PICA is the poor outcome, with an overall morbidity reaching as high as 40%. 25) The extent of the dissection may complicate treatment efforts to prevent rupture and result in brain infarction. 9) Surgical options for VA dissecting aneurysms involving the PICA include proximal clipping, 5,8,12) endovascular proximal occlusion, 21, 24) endovascular internal trapping following balloon test occlusion, 7) trapping with 4, 20) or without 2, 12, 24) revascularization of the PICA, proximal clipping and PICA clipping with or without revascularization, and aneurysm body clipping. 11) Residual flow from the contralateral VA to the ipsilateral PICA 1, 5, 8) carries the risk of rebleeding if only proximal clipping is performed. Proximal clipping for VA dissections involving the PICA resulted in flow change in the pseudolumen due to reflux from the contralateral VA. 15) Therefore, the reflux flow into the pseudolumen must be assessed, despite technical difficulties in the acute stage, before proximal clipping is performed. Surgical treatment that sacrifices the PICA, i.e. trapping or proximal VA and PICA clipping without revascularization, induces cerebellar infarction in 50% of patients. 13) Treatment for VA dissecting aneurysm involving the PICA should be considered as revascularization. Treatment of our patient was successful because the portion of the dissected VA contained a spontaneously formed thrombus at the blind end. We recommend proximal occlusion and PICA clipping with revascularization for patients with VA dissection if the orifice and exit zone cannot be clearly visualized in the course of surgery, or with maladjustment due to anatomical problems. If spontaneous thrombosis of the dissecting lesion can be induced, rerupture may be prevented. 
